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Abstract

Purpose: Recent research work elaborated palynological study 
of some selected species of family Lamiaceae which was conducted 
in District Bhimber, Azad Kashmir.

Methods: The selected 6 species of family Lamiaceae were col-
lected from District Bhimber. The flowers were plucked from the 
plants. The anthers were spaced apart and kept in a glass tube hav-
ing acetic acid. The anthers were poisoned with the glass rod to set 
a homogeneous mixture and then purified it. Then slides were pre-
pared and purified and add 1% safranin to stain the slides and study 
these slides under light microscope, and then add some drops of 
mixture on slides, which were covered with cover slip.

Results: Then observations were done under light microscope 
with both quantitative and qualitative characters. In qualitative 
characters pollen shape, number of Colpi, sculpturing types were 
examined. After qualitative analysis, quantitative analysis was ap-
plied for the measurement of Colpus length, polar and equatorial 
axis, polar to equatorial ratio. The study represented that the shape 
of pollen grains were prolate, spheroidal and sub-spheroidal which 
expressed no prominent change in pollen shapes of six studied taxa. 
The qualitative study indicated that pollens can be divided widely 
into two groups depended on the number of colpi, (1) hexa-zono-
colpate and (2) tri-zonocolpate. The greatest size of pollen 38.73 
was reported in Ocimum basilicum and the shortest 20.41 in Men-
tha longifolia. These change in size was occasionally is due to the 
eco-physiological changes in these habitats. It was also observed 
that the members of family Lamiaceae bireticulate perforate ex-
ine pollen surface. The microscopic micrographs of pollen showed 
diverse changes between the members of Lamiaceae family but 
some features were remained constant as tri-zonocalpate and re-
ticulate exine. The quantitative characters of pollens were docu-
mented and indicated that highest colpus length was measured 
against Ocimum basilicum (38.73µm) while lowest was explored 
against Leucas aspera (13.33µm). Mentha longifolia and Ocimum 
basilicum indicated maximum number (6) of Colpi as compared 
to other four observed species. The polar axis measurement was 
also indicated highest (56.63 µm) by Ocimum basilicum and Leucas 
aspera expressed lowest (17.15µm). The equatorial axis value was 
maximum (55.81µm) shown by Ocimum basilicum plant while mini-
mum equatorial axis value (11.66µm) was measured against Leucas 
cephalotes. It was observed that the fertility rate was maximum 
(63%) shown by Leucas aspera while maximum (42%) sterility rate 
shown by Mentha arvensis. 
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Conclusion: It was concluded that These findings were expressed 
a lot of variation in all characters of plant species. It means that the 
paleontological study depicted lot of diversity among plants species 
as indicated Ocimum basilicum Leucas aspera indicated minimum 
diversity among observed characters. This study will help us to ex-
plore taxonomic characters of family Lamiaceae.

Keywords: Palynological study; Family Lamiaceae; Quantitative 
characters; Qualitative charactersIntroduction

The Lamiaceae family is by far the most prevalent family in 
practically all global habitats. The Lamiaceae family is the big-
gest of the Angiosperm families. The family has roughly 236 
genera and 7,000 species spread over the globe. Family is in-
credibly important economically [1].

Asia's primary hub for salvia variety is Anatolia. 95 Salvia spe-
cies can be found in Turkey, and 49 (52%) of them are indige-
nous [2]. The vast Lamiaceae (formerly Labiatae) family is wide-
spread, with particularly rich variety in California, Mexico, and 
the Mediterranean area. Although many are drought-adapted, 
the plants may be found in a wide range of settings. As a triplet 
of characters with vegetative traits, this family is one of the few 
that can typically be identified. The fresh growth (not the old 
growth) of mints has square stems, and like many other fami-
lies, mints have opposing leaves. The aromatic leaves of mints, 
which are also present in numerous other families, are what 
distinguish them from other plants [3].

In all aspects, the family Lamiaceae is very significant. The 
most significant plant families, it contains a huge number of 
plants with biological, pharmacological, and therapeutic pur-
poses, as well as others that are utilised as a source of food. Ba-
sil, thyme, sage, mint, lemon balm, and other members of this 
family have a variety of functions as food, fodder, medications, 
and other pharmaceuticals, among others [4].

Numerous members of aromatic plants of the Lamiaceae 
family were helpful in medicine, the drug industry, and the 
food industry due to their biological characteristics. They can 
improve the central nervous system, stimulate blood flow and 
digestion, and act as an antispasmodic, antiseptic, diuretic and 
tonic. Oregano, rosemary, thyme, and sage are the most widely 
used members of this family of herbs [5]. 

The existence of several plants with a variety of various ap-
plications in District Bhimber is the basis for the choice of the 
Lamiaceae family. In Pakistan's flora, the Lamiaceae family was 
classified as one of the oldest and biggest. The identification and 
categorization of plants depend heavily on pollen morphology. 
To adjust the species in the proper taxonomic rank, research-
ers have employed these pollen morphological characteristics 
to identify flora [6].

Pollen grains, spores, and tiny planktonic creatures are all 
studied in the field of palynology. In systematic family studies 
at higher taxonomic levels, general palynological data is highly 
helpful. Pollen grains may be used to identify species because 
they contain distinctive biological properties that represent 
high genetic protection [7].

Systematic investigations employ pollen morphology, which 
is thought to reveal evolutionary connections [8]. The field of 
study known as taxonomy is concerned with the investigation, 
identifying, describing, and classifying of all creatures. It is an 
intricate and distinct field that is always founded on reliable sci-
entific theory [9].

The morphology and palynological features of the family La-
miaceae have been the subject of much investigation [10]. In 
any case, several researchers have worked on pollen morphol-
ogy, although there are still some flaws and unexplored taxa. 
The family Lamiaceae morphology and palynological study is 
particularly beneficial for description, identification, and up-
coming research [11].

It was suggested that the pollen characteristics were help-
ful in differentiating certain areas and plants in their investiga-
tion on Stachys species. Marrubium is a genus found in Turkey 
where pollen morphological characteristics have taxonomic 
importance. Pollen from Ocimum species has bireticulate per-
forated tectum sculpture, which raises the possibility that their 
classification has to be reconsidered. The Ocimum species spe-
cialized in pollen Colpi examined several forms ranging from 
acolpate to octacolpate pollens that demonstrate there were 
considerable variances between the plants. The pollen sculp-
ture from the Lallemantia species blooming in Turkey had taxo-
nomic significance [12]. 

The exine ornamentation of Ajuga species, which is either 
granulate or reticulate, may be helpful in classifying the spe-
cies within the genus. Since a long time in the systematic and 
evolution, pollen features were retained and usually employed 
in solving systematic difficulties at the family, genus, species, 
and variety level. Aperture characteristics of pollen and consis-
tent exine ornamentation were determined to be relevant for 
the parent genus or species. This research provides a detailed 
microscopic and taxonomic analysis of earlier works on the La-
miaceae family from Pakistan [13].

The study was mainly focused on the following objectives as; 
i. To elaborate morphological characters of six selected species 
of family Lamiaceae with special reference to palynological as-
sessment, ii. To documented the qualitative and quantitative 
elaboration of different characters of pollens family Lamiaceae 
and iii. To measure fertility and sterility rate of flowers of the 
selected species of the family.

Material and Methods

General analysis and field trips were carried out in different 
areas of District Bhimber Azad Kashmir to collect the selected 
species of the flora from different regions. The entire composi-
tions of plants along with families were organized. 

Collection, Investigation and Preservation

The plants were collected, dried, preserved and mounted on 
standard Herbarium sheets. Estimation of the life forms spec-
tra, leaf size spectra and phonological forms were prepared and 
reported. After complete analysis, the specimens were submit-
ted in the Herbarium of Mirpur University of Science and Tech-
nology, Bhimber Campus. The pollen grains of the selected spe-
cies of family Lamiaceae were taken from District Bhimber Azad 
Kashmir. However, the pollens representing the family were 
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extracted from fresh flowers of plant specimens gathered from 
different areas during spring. 

For Light Microscopy (LM) examination, pollen grains were 
prepared by using method of Erdtman [14]. Pollen descriptions 
were depending on characters recognized at ×1000 magnifi-
cations and photographs of pollen grains were taken with an 
Olympus BX21 light microscope while pollen slides were pre-
pared and kept save for further study. For LM, pollen grains 
were mounted on slides in glycerin jelly. 

First of all, collected plant material such as 6 plants samples 
were gathered from many areas of District Bhimber, Azad Kash-
mir, Pakistan. The species of plants which were collected futher 
investigated and categorized with the help of taxonomists and 
practitioners and also correlated their morphological and paly-
nological characters with the herbarium specimen of Mirpur 
University Herbarium (MUH), Department of Botany, (MUST), 
Bhimber Campus. The collected data that correlated and doc-
umented with their assessed habitat, environment, flowering 
time and the color of flowers. After correct investigation and 
description of the plants were protected and preserved.

Pollen Grains Observation by Light Microscope

The pollen slides were prepared from flowers of some plant 
species collected during field trips. The anthers were placed 
apart and kept in a tube having a solution of acetic acid and 
sodium chlorate (NaCIO3) in ratios of 1:2. The anthers were poi-
soned with the glass rod and then purified it. Slides were pre-
pared and purified with glycerol jelly mixed with 1% safranin to 
stain the slides and study these slides under a light microscope, 
then a some drops of the mixture were placed on the slides, 
which were put down on a small section of simple fuchsin-
stained jelly. 

Then must be accurately put coverslip over it so that no air 
bubbles were come out. The glass cover was tightly attached 
to corners for long period for storage of the glass [15]. Pollen 
grains were calculated, evaluated, and micro-graphed under a 
Light Microscope at different resolutions of Leica Dialux 20. On 
the basis of five readings of grains, some morphological charac-
ters were calculated by using this process [16]. 

To calculate the average, different readings of pollen grains 
were taken for different (polar and equatorial) lengths, diam-
eter of exine, thickness of colpi, and range of aperture. The ap-
pearance of pollen were depends on the ratio of the polar to 
equatorial area. The appearance and diameter of pollen grain 
will be calculated by using the terminologies [17].

Measurement of Fertility and Sterility

The percentage of fertility and sterility of pollen grains calcu-
lated by following formulas [18].

Fertility = Fertility/Fertility + Sterility × (100)

Sterility = Sterility/Sterility + Fertility × (100)

Statistical Analysis

To measurement values for example size and thickness of 
exine wall were checked with the help of SPSS software. These 
methods were also used to check the statistical analysis of pol-
len grains [16]. Measurable data were observed statistically 
(mean±standard error) for their further accurate validation.

Results

The different palynological qualities (Quantitative and Quali-
tative) of the research area were recorded. Structural changes 
of pollen grains were explained for size and shape of pollens, 
and the number of colpi, colpus length, polar and equatorial 
axis, polar to equatorial ratio and sterilty and fertility percent-
ages were also examined. 

The study based on shape, number of colpi, size, polar axis 
and equatorial axis and colpus length of pollen grains of 6 spe-
cies. The study represents that the shape of pollen grains were 
prolate, spheroidal and sub-spheroidal which expressed no 
prominant change in pollen shapes of studied taxa. The study 
represents that these pollens can be divided widely into two 
groups depended on the number of colpi, viz; (1) hexa-zonocol-
pate and (2) tri-zonocolpate group. The pollen grain displays ma-
jor changes in size between species. The greatest size of pollen 
38.73 was reported in Ocimum basilicum and the shortest 20.41 
in Mentha longifolia. These change in size was occasionally is 
due to the eco-physiological changes in these habitats. Despite 
the size of pollen grains were lightly different in Ocimum basili-
cum and Mentha longifolia species from the present research. 
This represented the size and change applicable in genus level. 
In different species of family Lamiaceae the pollen surface with 
bireticulate perforate exine was observed (Table 1).

The pollen features determined between the specific lamia-
ceae family studied were explained. Examined Light microscop-
ic micrographs of pollen were displayed. Most traits represent 
considerable changes between the lamiaceae family but some 
features, that was tri-zonocalpateand reticulate exine were 
showed constant. The pollen grains in all selected species were 
monad, isopolar, symmetrical, zonohexacolpate, prolate, tri-
zonocalpate. The shapes of the pollens were represented as ob-
late spheroidal. The colpus orientation and mesocolpium were 
almost the same. Colpus broad and represented as verrucate to 
scabrate, the colpus tip was obtuse and the margins of colpus 
were irregular as indicated in Table 1. 
Table 1: Observation of qualitative characters of selected species of 
family Lamiaceae.

S. 
No. Species Name Shape

No. 
of 

Colpi
Sculpturing type

1 Mentha longifolia L. Spheroidal 6 Reticulate- 
perforate

2 Mentha arvensis L. Oblate spheroidal 3 Bireticulate

3 Leucas aspera (Wild.) Oblate spheroidal 3 Bireticulate

4 Leucas cephalotes 
(Roth) Oblate spheroidal 3 Bireticulate

5 Coleus scutellarioides 
Loureiro. Spheroidal 3 Reticulate-per-

forate

6 Ocimum basilicum L. Spheroidal 6 Mega-reticulate

Figure 1: No. of fertile pollens of family Lamiaceae.
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The quantitative characters of pollens were documented 
with morphometric observation mentioned in Table 2.  It was 
indicated that highest colpus length was measured against 
Ocimum basilicum (38.73µm) while minimum colpus length 
was measured against plant Leucas aspera (13.33µm). Mentha 
longifolia and Ocimum basilicum indicated maximum number 
(6) of Colpi as compared to other four observed plants (3). The 
polar axis measurement was also highest (56.63µm) Ocimum 
basilicum and Leucas aspera expressed lowest (17.15µm) polar 
axis value. The equatorial axis value was maximum (55.81µm) 
shown by Ocimum basilicum plant while minimum equatorial 
axis value (11.66µm) was measured against Leucas cephalotes. 

Measurement of number of fertile and sterile pollens of fam-
ily Lamiaceae were mentioned in Table 3. It was observed that 
the fertility rate was maximum (63%) shown by Leucas aspera. 
While the lowest (57%) fertility rate was measured against Men-
tha arvensis. It was evaluated the sterility rate against six se-
lected plants and indicated that maximum (42%) sterility rate by 
Mentha arvensis. The Leucas cephalotes indicated lowest (29%) 
sterility rate. These findings were expressed a lot of variation in 
all characters of plant species. It means that the paleontological 
study depicted lot of diversity among plants species.

The microscopic slides view of pollens characters of six 
plants; Mentha longifolia, Mentha arvencis, Ocimum basilicum, 
Leucas aspera, Coleus scutellariodes and Leucas cephalotes 
were indicated in Figure 3.
Table 2: Quantitative characters of pollen morphological data of six 
plant of family Lamiaceae.

S. 
No

Name of species
Colpus 
length 
(µm)

Colpi

Polar 
axis 
(P) 

(µm)

Equatorial 
axis (E) (µm)

P/E Ratio

1 Mentha longifolia 20.41 6 28.74 28.32 1.01

2 Mentha arvensis 24.51 3 30.01 31.08 0.97

3 Leucas aspera 13.33 3 17.15 18.74 1.02

4 Leucas cephalotes 14.58 3 18.32 11.66 0.97

5
Coleus scutellari-
oides

15.82 3 22.91 21.24 1.07

6 Ocimum basilicum 38.73 6 56.63 55.81 1.01

Table 3: Measurement of number of fertile and sterile pollens of fam-
ily Lamiaceae.

S. 
No.

Name of Plant 
Species

Fertility 
(%)

Sterility 
(%)

No of 
Fertile 
pollens

No of Sterile 
pollens

1 Mentha longifolia 60 40 44 29

2 Mentha arvensis 58 42 45 32

3 Leucas aspera 63 37 48 26

4 Leucas cephalotes 71 29 53 22

5 Coleus scutellarioides 60 40 52 35

6 Ocimum basilicum 59 41 34 24

Figure 2: No. of sterile pollens of family Lamiaceae.

Figure 3: Microscopic slides view of pollen morphology of; A) Men-
tha longifolia; B) Mentha arvencis; C) Ocimum basilicum; D) Leucas 
aspera; E) Coleus scutellariodes; F) Leucas cephalotes.

Discussion

Palynology is one of the important taxonomic tools that 
were helpful in taxonomic problems for different families such 
as Lamiaceae. Furthermore, palynological tools has been rep-
resented a large range of changes and has a taxonomic impor-
tance of species identification of family Lamiaceae [19]. 

Pollen characters give a potential source of taxonomic traits 
because it represents very minute infraspecific changes. The 
different species represents considerable differences in pattern 
of sculpturing. The pollen study determined of family Lamiace-
ae examined by the light microscope, was found beneficial and 
helpful to assess phylogenetic relationships in the family Lamia-
ceae. Most of the species of family Lamiaceae have trizonocol-
pate pollen with different Colpus surface orientation, reticulate 
to micro-reticulate and bireticulate exine ornamentation [20].

The ecological studies revealed the detailed account of leaf 
size spectra and life forms of 25 species belonging to 13 fami-
lies. The study is to provide information on life forms and leaf 
size spectra of different species including herbs, shrubs and 
trees. The change is due to anthropogenic pressure like graz-
ing, trampling, invasive species, which are highly affecting the 
vegetation of the studied area. The overall vegetation in pres-
ent studied was dominated life form by Therophytes followed 
by Megaphanerophytes, Nanophanerophytes and Hemicryp-
tophytes. The dominated leaf size spectra were Nanophyll fol-
lowed by Microphyll, Mesophyll and Leptophyll [21].

This study suggested extensive pollen characters of some 
selected species of family Lamiaceae examined under Light Mi-
croscope. In this study the pollen traits were organize specific 
for every studied level and has an important source in the clas-
sification and discrimination of the species. But, the species of 
family Lamiaceae carry little bit similarities in palynological fea-
tures with more changes in pollen lamina, Colpus length make 
them different. Pollen characters were actually dependent taxo-
nomic means and presenting distinct variability in genus and 
species levels. Further studies like genetic and phylogenetic 
analyses were suggested to accept and confirm the systematic 
of family Lamiaceae.

Conclusion

It was concluded that the qualitative study explored the 
shape of pollen grains which were prolate, spheroidal and 
sub-spheroidal as it expressed no prominent change in pollen 
shapes of six studied taxa. The greatest size of pollen 38.73 was 
reported in Ocimum basilicum and the shortest 20.41 in Men-
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tha longifolia. It was finally concluded that a lot of variations in 
characters were observed in all characters of six plant species. 
It means that the paleontological study depicted lot of diversity 
among plants species as indicated Ocimum basilicum to Leucas 
aspera among observed characters. This study will help us to 
explore distinctive taxonomic characters of family Lamiaceae.
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